Abstract. Vocal learning in birds often results in geographically distinct 'dialects'. To examine whether genetic variation underlies intraspecific differences in vocal development, young male white-crowned sparrows from sedentary (Zonotrichia leucophrys nuttalli) and migratory (Z. l. oriantha) populations were reared in standardized conditions in the laboratory, and tutored throughout the first year of life with a changing roster of tutor songs. Male nuttalli acquired their tutor imitations at a later age, and over a broader range of ages, than did oriantha males. All males eventually crystallized a single song type, but male oriantha sang imitations of more tutor songs in plastic song, and persisted in plastic song twice as long as nuttalli males. Nuttalli imitations of tutor songs were fragmentary, but their imitations of specific syllables were more accurate than those of oriantha. These genetically based differences in vocal learning may be different strategies to achieve song matching with territory neighbours in migratory and sedentary populations. Young migratory oriantha face a shorter singing season during the early sensitive phase for song acquisition and greater uncertainty over where they will breed as yearlings relative to nuttalli males, who may occupy territories relatively closer to their birthplace, and may settle as early as their first autumn. Male oriantha acquire several song dialects when young, and then, through a process of selective attrition, retain the song that matches the local dialect where they settle to breed. In contrast, nuttalli may retain the ability to acquire an accurate song copy from a neighbour when they establish a territory.
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The task of disentangling genetic and environmental contributions to variation in behaviour is a challenging one. The pervasive effects of individual experience make it especially difficult to establish the nature and extent of genetic effects on the ontogeny of behaviour. As a consequence, there is a temptation to view genetic contributions to behavioural variation as minimally important, especially when the behaviour is learned. Learned, culturally transmitted bird songs are among the most individualistic of all types of behaviour with exceptionally high degrees of intraspecific variation. It is generally assumed that this variation is a reflection of differences in individual experiences, with genetic factors intruding only to the extent of underwriting general, species-wide rules that guide the overall process of vocal learning. In a study of the role of song in mate selection, for example, Chilton et al. (1990) acknowledged that there could be subspecific differences in the mechanism of song learning but, 'in the absence of contradictory information, it seems simplest to assume that these basic biological features do not vary in this fashion' (page 226).
On the other hand King & West (1983) found robust subspecific differences in the development of song recognition in female brown-headed cowbirds, Molothrus ater. Compelling indications of genetic contributions to variation in song learning arise from the work of Kroodsma & Canady (1985) who demonstrated that subspecific differences in song repertoire sizes and patterns of song delivery in marsh wrens, Cistothorus palustris, persist in males brought into the laboratory in infancy and reared under identical conditions. Furthermore, these behavioural differences were correlated with some specific differences in the size of song system nuclei in the brain.
We have adopted a similar approach to Kroodsma & Canady to explore further into
